Objective: To describe the dose, intensity and context of physiotherapy for balance and mobility problems after stroke. Design: Process mapping to describe the context and non-participant observation of therapy sessions to describe the dose and content of therapy. Setting: Four inpatient stroke units in North-West England. Participants: Therapy staff and previously mobile stroke survivors who were treating, or receiving treatment for balance and mobility problems in the participating units. Results: Two units were stand-alone rehabilitation units; two offered a service at the weekends. One had no access to community-based rehabilitation. All had dedicated treatment facilities but often did not use them because of lack of space and difficulty transporting patients. Twenty-two patients participated and 100 treatment sessions were observed. Practicing walking, sit-to-stand and transfers were the most frequent objectives and interventions usually with the therapist(s) physically facilitating the patient's movements. The dose of practise was low; mean repetitions of sit-to-stand per session was 5 (SD 6.4); mean time spent upright per session was 11.24 (SD = 7) minutes, and mean number of steps per session was 202 (SD 118). The mean number of staff per patient was 2.1 (SD = 0.6, mode = 2), usually involving two qualified therapists. Falls prevention or management, wheelchair skills and bed mobility were not practised. Conclusion: Stroke physiotherapy for balance and mobility problems features low-dose, low-intensity therapist-led practice, mainly of walking and sit-to-stand. Staff:patient ratios were high. Therapists need to organize treatment sessions to maximize the intensity of functional task practice.
Introduction
Limited balance and mobility are among the most common and disabling effects of stroke and frequently a high priority of stroke rehabilitation for both patients and healthcare professionals. 1, 2 There is strong evidence that the most effective interventions to promote balance and mobility after stroke are exercise and the intensive practice of functional tasks. 3, 4 The amount of therapy and intensity with which functional tasks are practised are important factors with higher doses associated with better outcomes. 5, 6 National Clinical Guidelines for Stroke typically recommend that stroke patients should receive 45-60 minutes of physiotherapy per day. However, these targets are often unmet. [7] [8] [9] This is a particular issue in the United Kingdom, where patients typically receive only 35 minutes of physiotherapy on three to four days per week. 10 Surveys of stroke physiotherapy for balance and mobility problems during inpatient stroke care in the United Kingdom (albeit a decade ago) showed therapy focussed on low-dose, low-intensity therapist-led mobilizations and facilitation techniques in which the patient was often passive and undertook little actual practice of functional activities such as walking, standing up and sitting down or keeping one's balance under different conditions. 11, 12 The context in which therapy is delivered is a key factor influencing the dose of therapy. 5, [13] [14] [15] Environmental issues (lack of space, equipment and facilities) and lack of resources (particularly lack of time and staff) are consistently reported as barriers to successful implementation of evidence-based stroke physiotherapy. [16] [17] [18] Our aim was to describe the dose, intensity and context of therapy for balance and mobility problems after stroke.
Method
A mixed methods approach was taken using two data collection methods; process mapping to describe the context in which therapy was delivered, and nonparticipant observations of physiotherapy treatment sessions for balance and mobility problems to describe the dose and intensity of the therapy. Ethical approval was obtained from the London-Hampstead Research Ethics Committee (reference 15/ LO/2023/193142).
As our aim was to obtain a generalizable sample, our inclusion criteria were very broad. We recruited physiotherapists in the participating stroke rehabilitation services who delivered rehabilitation for balance and mobility problems. They took part in the process mapping and the observational study. Patient participants were receiving treatment for balance and/or mobility problems in the participating stroke rehabilitation units and were able to sit unsupported for 30 seconds or more. They took part in the observational study only. Patients who were unable to walk before their stroke or were unable to give consent were excluded.
Process mapping is a systematic approach to document the steps and resources required to complete a task, in this case rehabilitation for balance and mobility. 19 At each stroke unit, participating staff were asked about how balance and mobility rehabilitation was delivered in their service; the resources available; the processes involved, and the interventions used. Two of the authors (K.W.N. and S.P.) facilitated the meetings and also acted as scribes. Both are experienced specialist stroke/neurological therapists, an occupational therapist and physiotherapist, respectively. They recorded the answers, comments and suggestions on flip charts which were visible to all participants. Any details, ambiguities or uncertainties were clarified during the discussion. At the end of the session, the facilitators made field notes. These and the flip charts were transcribed and returned to the participants for feedback regarding clarity and accuracy. K.W.N. and S.P. also undertook the data collection in the observation study to record the dose and intensity of therapy. They observed the therapy sessions for balance and mobility problems (as indicated by the treating therapists) involving the patient participants from Monday to Friday during normal working hours over a four-week period at each participating unit. During each therapy session, they recorded the Durations were recorded using a stopwatch and the number of repetitions was recorded using a 'click counter'. At the end of each treatment session, the lead treating therapist identified the main objective of the treatment session and factors which had limited the amount or type of therapy provided. For each patient participant, gender, age, side of hemiplegia, days since stroke and level of mobility disability (Rivermead Mobility Index (RMI) 21 ) were recorded at the first observed treatment session.
Descriptive statistics were used for the analysis. Themed content analysis was used to categorize the treatment objectives and factors limiting treatment.
Results
Forty-seven qualified stroke physiotherapists participated (8-17 per unit). Eleven were men. When asked about the treatment approach they used, none felt they followed a specific treatment approach and reported that their choice of interventions was based in their 'clinical reasoning' and individual patients' needs.
Four specialist stroke units participated, two were a 'stand-alone' rehabilitation unit (16-31 rehabilitation beds) with a separate acute stroke unit, and two combined acute stroke care and rehabilitation (22 beds). One combined (acute and rehabilitation) stroke unit offered physiotherapy from 8.00 a.m. until 7.00 p.m., seven days per week. The other had physiotherapy cover over a traditional 8-hour day (8.30 a.m. to 4.30 p.m.) on weekdays and offered assessment at the weekend but not treatment. The two rehabilitation units did not provide physiotherapy over the weekends or 'out of hours'.
All units had a dedicated treatment area: a gym with wide treatment plinths; two also had parallel bars and one had access to a treadmill (which was situated in another part of the hospital). They all had access to a therapy kitchen or Activities of Daily Living suite. Three had access to a staircase for treatment purposes which was separate from general traffic but in one unit patients had to use a hospital staircase. Three used the corridor on the ward for walking practice but one had to use a hospital corridor. None of the units had portering staff to transport patients to and from therapy; all patient transport was undertaken by the therapists or therapy assistants. Most treatment sessions occurred on the ward (at the bedside; in the ward or on the corridor, n = 32, 32%) with only 25 (25%) of treatment sessions used the treatment area. The remaining treatment sessions used a combination of treatment area and ward-based locations.
Twenty-two stroke patients participated. Twelve were female, thirteen had a left hemiplegia, seven had a right hemiplegia; one was bilateral and one had cerebellar symptoms. Mean age was 67.9 (SD 12.3) years; mean time since stroke was 36.7 (SD 40.1) days. The mean RMI score was 4.1 (SD = 1, minimum-maximum = 3-7), of whom six had sitting balance only (RMI = 3); eleven had sitting balance and could stand up but did not have standing balance (RMI = 4); four had standing balance and/ or could transfer (RMI = 5 or 6) and one could walk short distances with an aid but without assistance of another person (RMI = 7).
One hundred treatment sessions were observed, on average 4.5 (SD 3) sessions per participant were observed. The mean duration of treatment session was 28.7 (SD 14.14, range 4-57) minutes. When treated, patients received only one session per day. The therapists perceived they provided more frequent, short sessions when patients were unable to tolerate a 'full' treatment session (typically considered to be 30-60 minutes) but this was not observed during the data collection period. The physiotherapists reported that half of all sessions (n = 51) were limited by external factors. The most frequent cause was the patients' fatigue (n = 25, 49% of limited sessions) but pain (n = 8, 16% of limited sessions) and lack of concentration (n = 5, 10% of limited sessions) were also reported by therapists to limit patients' ability to engage with their treatment.
The most frequently reported treatment objective for the observed treatment sessions were as follows:
• • Walking (n = 55, 46% of treatment sessions);
• • Sit-to-stand (n = 14, 12% of treatment sessions); • • Walking plus other mobility activities. The other activities were sit-to-stand, transfers, standing balance and/or stairs (n = 17, 14%).
Although practicing functional activities were the most frequently reported objective, improving impairments such 'regaining mid-line orientation' (i.e. a symmetrical posture) and/or symmetrical weight-bearing also featured (n = 13, 11% of treatment sessions) (Figure 1) .
Three hundred and fifty-seven interventions were recorded (Figure 2 ). Practicing activities (walking, sit-to-stand and transfers) were the most frequent interventions; most commonly using 'hands on techniques', that is, with the therapist physically guiding or facilitating the patients' movements. Approximately two-thirds of the time, this involved the patient practicing the whole task, rather than 'part-task practice' when the task was broken down into constituent components (e.g. the specific stages of stance and swing phase of walking) which were practised one-third of the time.
The actual dose of practise of these activities was low ( Table 1 ). The mean number of repetitions of sitto-stand (number of times participants stood up and sat down) per treatment sessions was 5 (SD 6.4, range 1-24). The time spent upright (standing, sit-to-stand and walking combined) and the number of steps per treatment session were also low. Notably, the number of steps was heavily skewed by four treatment sessions in which a treadmill was used (Table 1 ). Sitting or standing balance was practised 68 times (in 19% of treatment sessions) but this most commonly involved static (n = 45), rather than dynamic (n = 23) activities. Bed mobility was practised in only 3%, and stairs in only 8% of sessions. Interventions related to falls prevention or management, wheelchair skills and stretching exercises were never used.
A striking feature of the treatment provided was the number of staff involved and the predominance of qualified staff. The mean number of staff per patient was 2.1 (SD = 0.6, mode = 2). Two members of staff were involved in the following combinations: Approximately a quarter of treatment sessions involved three staff (23%) and five involved four staff. Only 11 treatment sessions (11%) were undertaken by a single therapist. One treatment session involved a physiotherapy assistant working alone, plus one session involved two assistants.
Discussion
The results of this study indicate that in the participating units, treatment for balance and mobility problems after stroke focusses on low-dose, lowintensity therapist-facilitated practice of functional tasks, primarily walking and sit-to-stand. This demonstrates a change in practice over the last decade. In previous work published in 2006-2009 (using a selfreported treatment log, rather than non-participant observation), we reported that physiotherapy for balance and mobility problems focussed on normalizing muscle tone and promoting normal movement patterns using mobilization and facilitation techniques and practicing the components of tasks (rather than the whole task). 11, 12 In the current study, although facilitation (referred to as 'hands on techniques'), 'part-task practice' and 'symmetrical posture and movement' still featured, there had been a shift towards practicing functional tasks. Mobilization techniques were seldom used. Given that the strongest evidence base is for interventions which enable exercise and practicing functional tasks, 3, 4 this could be considered a welcome move towards evidencebased practice.
Nevertheless, the intensity with which patients practised functional tasks was low, typically five repetitions of sit-to-stand or ~180 steps in a session lasting 28 minutes. While these figures are only a little below reports of the dose of practice in other studies, 16, 22, 23 they fall well below the duration of therapy in other countries 6 and national guidance, which recommends that patients should receive at least 45 minutes of physiotherapy per day. [7] [8] [9] In the current study, only 10 (10%) sessions reached this standard. There is therefore an imperative to find ways to deliver more therapy and greater intensity of practice during therapy. The feasibility of increased treatment intensity was illustrated by the small group of patients (n = 4) who were treated using a treadmill. The physiotherapists in one site started to use the treadmill towards the end of our observation period after they attended an in-service training session on evidence-based gait rehabilitation. Patients who used the treadmill took three times more steps than those who did not (636 steps vs. 182). Further research to examine the barriers to implementing effective interventions to increase the intensity of practice, such as treadmill training, 24 electromechanical gait training, 25 and circuit training 26 and how to overcome them is warranted.
Lack of staff or time is frequently cited by clinicians as a reason for the low of therapy after stroke. [16] [17] [18] 20 Although therapy staffing levels often fall below recommended levels, 9,10 the way that therapists' time and workload is organized has a greater effect on therapists' availability to provide treatment. 15, 20 Physiotherapists rarely treated patients alone. They often worked in pairs of qualified staff, or even higher therapist:patient ratios. Unqualified staff (therapy assistants) were seldom involved. The rationale for these high staffing ratios is unclear. It may be a reflection of the relatively high level of disability in our participating patients, but unpublished data from our previous surveys 11, 12 suggest a change in practice. Then, a 1:1 therapist:patient ratio was the norm, and if more than one person was required to treat a patient, a therapy assistant would usually be involved. Further research is needed to explore the reasons behind these high staffing ratios, and the policy, behavioural or cultural changes needed to promote more efficient use of staff resources.
Resources were also observed to influence the location of treatment. Although all the participating stroke units had access to specific treatment areas and facilities, these often went unused (only 25% of treatment sessions) and patients were most frequently treated on the ward area. Staff reported that this was due to lack of space in the treatment facilities and may also be due to a lack of portering staff to transport patients, which meant it was more efficient for therapists to treat patients in the ward areas rather than spend time transporting them to and from the treatment areas. Again, further research to investigate the most efficient way of resourcing stroke rehabilitation is needed.
When considering these results, several limitations need to be born in mind. First, we have observed a large number of treatment sessions, but in only four hospitals in a single region of England. It cannot be assumed that the results are generalizable to all stroke units, particularly to those outside the United Kingdom. However, data from the Sentinel Stroke National Audit Programme 10 indicate that the participating units are not unusual in terms of the number of beds, type of unit, patient characteristics and amount of therapy provided. We therefore believe that our results are broadly representative to stroke rehabilitation units in the England, Wales and Northern Ireland. Stroke physiotherapy in other countries also often fail to reach recommended doses 6 and the intensity of practice is also reported to be low, 16, 22, 23 but to a lesser extent than in the present study. Thus, although our findings are in line with others countries, they cannot be considered directly representative.
We only observed 'direct contact' treatment sessions between therapists and patients. We did not observe work that may have gone on to promote activity outside treatment sessions, such as arranging independent practice, teaching other members of the multidisciplinary team or family member how to help the patients, which may have increase the patients' activity levels. Nor did we formally record the treatment provided when the aim of treatment was not on balance and mobility, as this was not the aim of the study.
Clinical messages
• • In the participating stroke units (in NorthWest England), stroke physiotherapy for balance and mobility problems features low therapist-led practice, mainly of walking and sit-to-stand. • • Mobilization techniques and other interventions to normalize tone and movement patterns are rarely used. • • Use of staffing resources appears inefficient. Most treatment sessions involve two qualified therapists: one patient.
